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same order as those of soluble salts in water, but the diffusion in solids is very slow. If gold is placed at the base of a cylinder of solid lead 70 mm. high, some is found to have reached the top in thirty days, the temperature being kept at 251°. The rate of diffusion is still measurable at 100°, but is almost inappreciable at ordinary temperatures.
The alloys which are most important to the metallurgist are those which gold forms with mercury, copper, silver, lead, and zinc.
Gold and Aluminium. — These alloys were investigated by Roberts-Austen,1 and more recently by Heycock and Neville.2 Several true compounds of the two metals were proved to exist, the most remarkable and stable being Au2Al, a hard white alloy with a freezing point of only 622°, and AuAl2, Boberts-Austen's beautiful purple alloy, which melts at about the fusing point of pure gold.
From the melting point of pure gold the freezing point curve falls steeply to a temperature of 545° C., and along this portion primary gold crystals first separate. At 545° C. a break occurs in the curve, corresponding to a compound having the composition Au4Al (gold 96-7 per cent., aluminium 3-3 per cent.), which separates until the eutectic is reached at 527° C. (21-5 atomic per cent., or 3-6 per cent, by weight of aluminium). The curve rises from the eutectic to a second break at 575° C. (Au5Al2 or Au8Al3), containing about 5-1 per cent, by weight of aluminium, and finally reaches the first true maximum at an alloy with 6-3 per cent, of aluminium (Au2Al). A second eutectic occurs at 570° (8-1 per cent. Al), and a third intermediate break at 685° C. (AuAl, containing 12*per cent. Al), whence the curve proceeds to the maximum denoting the compound AuAl2, which contains 21-5 per cent, by weight of aluminium. This compound is always formed when mixtures of gold and aluminium are fused, and allowed to cool, provided that not more than about 90 per cent, of gold is present. The purple alloy is seen in patches on a white ground containing the excess of aluminium or of white compounds of gold and aluminium. A third eutectic occurs very near to the boundary of the curve for pure aluminium.
Gold and Antimony. — Gold is very easily dissolved by molten antimony. A piece of gold wire held in the heated material can be readily seen to be going into solution, forming radial stream lines.
A small amount of antimony lowers the melting point of gold considerably, and causes a long pasty stage. Hatchett 3 found that molten gold absorbs the vapour of antimony and becomes brittle. Roberts-Austen 4 found that an addition of 0-2 per cent, of antimony to gold reduced its tensile strength from 7-0 to 6-0 tons per square inch. The author 5 found that about 1-0 per cent, of antimony makes gold brittle, but that the brittleness is removed by annealing.
None of the alloys are malleable. They are all formed with contraction ; they are hard, pale yellow or grey, and not easily attacked by acids, except aqua regia. Cosmo Newbery has shown that when the alloys are finely divided and ground with mercury they are slowly decomposed," yielding gold amalgam and black metallic antimony, mixed with antimonide of mercury.
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